Introduction: This study aimed to examine how improving infant sleep impacted the emotional
INTRODUCTION
Sleep problems in infancy are reported by up to 46% of parents (1, 2) and can result in negative consequences for both the mother and the child. Infant sleep problems are frequently associated with maternal depression and anxiety, in addition to poor maternal physical health and reduced quality of life. (2) (3) (4) (5) (6) Postnatal depression can have serious and long-term detrimental effects on the family's well-being and stability, the mother-child relationship, and the cognitive and emotional development of the child. (7) (8) (9) Disrupted and short sleep duration in early infancy can also have direct and negative impacts on the child's behavioural, cognitive and physical development; it can also increase the risk of being overweight and the risk of further sleep problems in childhood. (10) (11) (12) Behaviours that may be characterised as sleep problems by parents include frequent night-time waking, needing to be nursed to sleep, requiring prolonged periods to fall asleep and co-sleeping. Randomised trials have shown that behavioural interventions are able to reduce sleep problems in children and associated maternal depression effectively; the interventions were also shown to improve other domains of parental well-being. (5, (13) (14) (15) (16) (17) (18) These interventions, which involve the discussion of infant sleep and the provision of advice on sleep improvement strategies, have been shown to be effective in children aged from six weeks to two years. (13, 18) In these studies, the common information provided was advice regarding the development of positive routines for feeding and sleeping, particularly at bedtime, to best facilitate both. A key component was the recommendation to let the child achieve sleep with minimal parental interference, thus teaching the child to learn self-settling skills. Parents are advised to 'check' on their infant while the infant is asleep, but to refrain from physical contact with the infant while he/she is crying in the night. Parents are taught that they are viewed as 'reward objects' to their infants, and therefore attending to their child who is crying or displaying other inappropriate behaviour only serves to reward and reinforce such behaviour.
In our previous randomised controlled trial, (18) families with newborn infants were recruited at birth and randomly assigned to either an intervention group or a control group. The control received routine care, while the intervention group received a single 45-minute consultation with a trained research nurse when the infant was aged between two and three weeks. The 45-minute consultation session comprised a discussion on normal sleep patterns and the use of behavioural techniques to develop 'independent sleep skills' in the infants. At both 6
and 12 weeks of age, the infants in the intervention group showed significant sleep improvement, including higher mean hours of day, night and total sleep, without an increase in infant crying.
By 12 weeks of age, the infants in the intervention group averaged 8.4 hours more sleep per week than the infants in the control group.
We also demonstrated that applying the same behavioural intervention in infants aged 6 to 12 months with established infant sleep problems is beneficial for infant sleep. (19) Within three weeks of the intervention, the mean number of night-time awakenings significantly decreased from 5.0 to 0.5 (mean difference 4.4). Furthermore, maternal depression, anxiety and stress decreased significantly (all p < 0.01); the overall proportion of mothers assessed as having any degree of depression decreased by 85%.
The aforementioned findings are supported by the Infant Sleep Study, a large communitybased, randomised, controlled trial of a brief sleep intervention conducted in eight-to ten-monthold infants with identified sleep problems, with recurrent follow-up periods. (5) Following a similar behavioural intervention, significant improvements in infant sleep were observed at 10 and 12 months; these improvements were maintained at two years and significant improvements in maternal mental health were also noted. (5, 13, 20) The aim of the present study was to measure additional outcomes linked to the behavioural intervention, which were not assessed in other studies. While many new mothers may not meet the clinical definition of having postnatal depression, some experience emotional problems that may still negatively impact their well-being. (2, 21) High levels of frustration and/or low levels of confidence and pleasure as a parent may negatively impact the mother, her infant and her family unit. Other than that, few studies have collected information, or reported, on the time taken to achieve improvement in infant sleep following behavioural interventions.
Parents may find it difficult to listen to the cries of their infant. If trials demonstrate rapid sleep improvement after such behavioural interventions, more families may be willing to implement the behavioural interventions. Herein, we report the secondary outcomes (i.e. selfrated maternal confidence, pleasure, and frustration; and time taken to observe an improvement in infant sleep) of an original study (19) that was conducted in self-selected families that experienced sleep problems in infants were aged between 6 and 12 months. In summary, the present study aimed to extend the information that is available in the current literature by: (a)
evaluating other maternal indicators of psychological well-being that are associated with motherhood; and (b) measuring the time taken to achieve improvement in infant sleep following behavioural intervention.
METHODS
Consecutive mothers of young babies who presented to a metropolitan general medical practice in Adelaide, South Australia, requesting assistance with infant sleep problems were invited to participate in a study of maternal health and well-being. The details of the study design and sampling procedure have been previously reported. (19) The medical practice specialises in the management of sleep and feeding problems in babies and children. Mother-child pairs were excluded if the child was aged < 6 months or > 12 months, or if the mother-child pair had previously attended the clinic. All consultations were conducted in English, and although all the mothers included in the present study conversed fluently in the English language, this was not a reason for exclusion. A total of 103 mothers, aged 20-45 years, were invited to participate in this study and 101 of these 103 mothers provided written consent and completed the baseline clinical interview. Of the 101 mothers, 80 (79.2%) completed at least one component of the follow-up.
Ethics approval was granted by the University of Adelaide Ethics Committee.
The behavioural sleep intervention comprised a 45-minute, one-on-one consultation with an experienced general practitioner (GP) who had expertise in infant sleep or a registered nurse who was trained and supervised by a GP to provide the same intervention. Participants seen by the nurse were reviewed by the GP. This intervention was previously described and included a discussion on normal sleep patterns in newborn infants. (18, 19) In summary, the following key information were given to the mothers during the consultation: habits. On top of the 45-minute consultation, the participants were also provided a written copy of the information given during the consultation. They were also encouraged to access a website (http://www.silentnights.org/), where a range of supporting material was available.
The Depression Anxiety Stress Scale 21 (DASS 21) is a validated 21-item, self-report measure designed to assess anxiety, depression and stress. (22) It was completed by all the participants prior to their initial consultation with the clinician. There are three scales of seven items in the DASS 21 and each item is scored on a four-point scale, where 0 = 'did not apply to me at all' and 4 = 'applied to me very much, or most of the time'. The scores for depression, anxiety and stress were calculated by summing the scores of the relevant items and multiplying the sum by two (to enable comparison with full DASS scores and clinical cut-offs). A severity rating, ranging from 'normal' to 'extremely severe', was calculated for each component.
Numerous studies have demonstrated the excellent reliability, and convergent and discriminant validity of the DASS. (23) (24) (25) Follow-up consultation took place at the clinic two to six weeks later (the median time was 25 days). At follow-up consultation, the participants (n = 52) were asked to complete the DASS 21 again, prior to their consultation with the clinician. The DASS 21 was completed by phone interview for those who were unable to return to the clinic (n = 28) for the follow-up consultation. The phone interviews were conducted by a trained researcher, who delivered the DASS 21 in a standardised way. All interviews were conducted in English, as there were no non-English speaking participants. Overall, the 80 mothers completed the DASS 21
twice -once prior to initial consultation and once prior to follow-up consultation.
At the baseline clinical interview with the clinician, each mother was asked to rate her feelings of confidence (C), pleasure (P) and frustration (F) on a Likert-type scale, which ranged from 0 (i.e. no confidence/no pleasure/no frustration) to 10 (i.e. very confident/maximal pleasure/very frustrated). On the C and P scales, low scores were representative of negative feelings, while high scores were representative of positive feelings. On the F scale, however, low scores were representative of positive feelings, while high scores were representative of negative feelings. A score of 5 is typically perceived as neutral (i.e. there was neither positive nor negative feelings). The total CPF score was calculated using the following formula: C + P -F + 10.
Higher scores indicated greater feelings of well-being (i.e. greater confidence and pleasure, and less frustration). The C, P and F scores at follow-up were obtained from the mothers who returned to the practice for a second clinical interview with the clinician (n = 49).
The number of usual night-time awakenings (minimum and maximum number), as reported by the mothers, was collected at baseline and follow-up. At follow-up, conducted at the practice or by telephone, the mothers (n = 74) were asked how many nights it took for any improvement in infant sleep to be observed. A response of zero indicated that improvement was observed on the first night.
Independent sample t-tests were used to compare baseline demographic characteristics and DASS 21 scores between those who completed the DASS component of the study at followup (n = 80) and those who did not complete at least one component of the follow-up (n = 21).
Paired t-tests were used to determine whether there was any significant change in the C, P, F and total CPF scores of each participant between the two time points (i.e. baseline and follow-up).
All statistical analyses were conducted using PASW Statistics for Windows version 18.0 (SPSS Inc, Chicago, IL, USA). A p-value < 0.05 was considered significant for the primary outcomes measured.
RESULTS
At baseline, there was no significant differences in the mother's age, the child's age, the mother's C, P and F scores, and the number of night awakenings between those who completed the study (n = 80) and those who did not (n = 21) ( Table I ). The mothers came from a wide variety of socioeconomic backgrounds as demonstrated by their area of residence (data not shown). The mean number of nights taken to see an improvement in infant sleep was 2.8 ± 2.9 nights (Table II) . As reported previously, (19) the minimum number of night-time awakenings significantly decreased from 3.3 ± 2.2 nights to 0.4 ± 0.8 nights, and the maximum number of night-time awakenings significantly decreased from 4.9 ± 3.6 nights to 0.5 ± 0.8 nights (both p < 0.0001). In the present study, 2% of the mothers reported no night-time awakenings at baseline; this percentage increased to 69% at follow-up. (19) At baseline, 23% of the mothers experienced five or more night-time awakenings, while at follow-up, this percentage was reduced to 0%. Only 49 mothers returned to the practice for the second clinical interview; it was during this interview that the follow-up C, P and F scores were obtained. Table II shows the mothers' mean C, P, F and total CPF scores, at baseline and at follow-up. The mean C score and mean P score increased significantly following the sleep intervention (mean increase of three points for both, p < 0.001). There was also a significant decrease in the mean F score following the sleep intervention (mean decrease of five points, p < 0.001). A corresponding increase was observed in the mean total CPF score following the sleep intervention (mean increase of 11 points, p < 0.001). An intriguing observation of this study was that a large proportion of the mothers reporting on their pleasure in being a parent at the second visit ignored the P scale. That is, rather than giving a score out of ten, as requested, they would ignore that scale and give a nonreportable result such as '100/10' or 'infinity/10'. This is a unique experience to the study team and it appears to reflect a profound increase in the 'joy of parenting' experienced by mothers once the infant's sleep patterns were corrected. In fact, some mothers reported a renewed interest in considering another baby.
As previously reported, (19) there were significant reductions in maternal depression, anxiety and stress after the intervention (all p < 0.001); there was also a mean reduction of 48.8% in the total DASS 21 scores. The proportion of mothers assessed as having any degree of depression decreased by 85%, from 26/80 (32.5%) to 4/80 (5.0%). (19) 
DISCUSSION
We demonstrated that a simple behavioural intervention conducted in a single clinic visit can significantly increase maternal self-rated confidence and pleasure in parenting, as well as decrease maternal self-rated frustration in parenting. The results of the present study also showed that improvements in infant sleep patterns can be observed in a short period of time. In this study, the mean time taken to see improved infant sleep was less than three nights. This adds to our previous findings (19) that advice on healthy sleep habits, provided at clinic consultations, can be effective in reducing infant night-time awakenings, and reducing maternal depression, anxiety and stress.
Despite the available evidence supporting the efficacy of this approach for both the mother and the child, (5, 17, 19) many paediatricians, and infant and child services staff are not in favour of advocating such techniques, as there are concerns that there may be long-term harm in terms of parent-child bonding and the emotional development of the child. (26) However, followup studies are now providing evidence that such behavioural sleep interventions have no longlasting negative effects on the child's behaviour, emotional conduct and sleep pattern, the parentchild closeness/relationship, and the parental psychological well-being. (5, 6, 13, 15, 20, 27) Poor infant sleep habits may have a particularly adverse impact on mothers who are already experiencing some degree of postnatal depression or feelings of low self-confidence during early motherhood. The provision of a simple, consultation-based strategy has the potential to benefit such women. The intervention can be readily taught to healthcare professionals in a primary care setting, and from a public health perspective, it is an extremely cost-and timeeffective means of improving infant sleep and maternal well-being.
The present study was not without limitations. The participants of the study were mothers presenting to a local medical practitioner for assistance with infant sleep problems. In other words, these mothers had identified a problem and had wanted to seek help. However, the mothers may not have been representative of a wide range of socioeconomic strata; women who were aged under 20 years and from a non-English speaking background were likely to have been unrepresented in the study. Also, the study did not examine the long-term impact of the behavioural intervention on infant sleep performance and maternal well-being. Unfortunately, the mothers who completed the follow-up DASS 21 over the phone did not complete the C, P and F ratings. However, no significant differences in the baseline scores of these measures were observed between the mothers who completed the follow-up C, P and F ratings and the mothers who did not. Despite this, reporting bias cannot be ruled out. We acknowledge that there have been no formal tests on the reliability or validity of the C, P and F Likert-type scales that were used in this study, as these scales were newly developed by the medical practitioner. Other than Although it is logical and intuitive that this would have had a negative impact on both the infant and other family members, we are unable to make conclusions regarding the direction of causality between infant sleep problems and maternal psychological health. The intervention employed in the present study aimed to improve infant sleep behaviour, and if successful, benefit maternal well-being. We have shown that the intervention is effective in achieving rapid improvements in infant sleep and substantial improvements in overall maternal well-being.
While we cannot specify whether the mothers who did not complete the second clinical interview had the same improvements in confidence, pleasure and frustration as those who did, we speculate that similar benefits would have been observed, as there was no significant difference in the follow-up DASS 21 scores of those who complete the DASS 21 by telephone and those who completed the DASS 21 at the clinic (the scores improved significantly for both groups).
However, as we did not have a distinct control group, we are not able to make conclusions regarding cause and effect.
There are a number of factors that may have contributed to the success or failure of the intervention, and these should be assessed in future studies. Important considerations include stressors, such as non-supportive family members, altered living conditions, employment stress, single parenting, family illness and personal tragedy. The presence of such stressors may contribute to a lack of improvement in infant sleep performance and/or maternal mental health.
In conclusion, we demonstrated that the behavioural intervention used in the present study resulted in a clear and quick improvement in infant sleep, and substantial benefits to the psychological well-being of mothers. The intervention is effective, timely and does not cost much to implement. Managing infant sleep problems with behavioural modification techniques may be effective in rapidly improving infant sleep, improving feelings of confidence and pleasure in young mothers, and reducing feelings of frustration in young mothers. Overall, in the present study, a profound increase in maternal pleasure in parenting was observed after the use of the behavioural intervention.
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